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- ia^^=&^i-^»*j^iiH«(Dafe^^Mi&#i= 

0 m79#. ^82 ^96 ^115 |gl20#, ^135 ^13 

9#. mi43#, ||146#, ^163 ^20911, ^213 |g23 

1#, m235#. 11246 m250#, ||260$, ||263#, 1^26 

4#. ^267 #, ||269#, ^280 ^285 ||286#. ^29 

0#. 113 1 8#, 3 8 4S, |g3 9 2#. ^ 4 1 0 ||4 2 6*, RXJ^^4 

mmLtcT^ jmm^^i^m-t^^mzfuiz-v >-i se^n-F-r ^DNAga 
[M^:^4 ] :/i/-fe-';>-igecoT^ y ®Ege^'J^c^v^T, 

A79V. V82L, V96F, Y115H, Y115C, E120K, E12 

9 OD, N135D, M139V, M139T,M139I, I143F. 114 

3T, M146L, M146V, H163Y, H163R, G209V. 121 

3T, A231T. A231V, L235P, A246E. L250S, A26 
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9 H. E 2 8 0 A. E 2 8 0 G, A 2 8 5 V, L 2 8 6 V. S 2 9 0 E31 

8G. G384A, L3g2V. C4 10Y, A426P, .S:t>*P 4 3 6 
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[S#^6] :/L/-fe-u > - 1 (Z)^2i3 #(Z)-r y o-r sx^j^j-^x ix^r-xcs^ 

[»#^7] yi/-fe::i';>-lSe(Z)T5 / ^@BMc|j(D||213 #®T^ 7 
0 fiia^rn- K-r-SDN A@E^iJ;?)\ ^^(7)@H^a : 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 

y- 1 ifi'e^-^r^-tSW^:^ I J&V^L6(Z)V^-rtl*^l^^ciH«©ll hJ^^;51^©5ft'fe 

[M*:5 8] :/U'-fe-U>-lgacDT^ y ^SH^fJcfi CD 11213 #C7)T^ /^(D 

5' -TGTGGTCGGGATGATMGC C ANC CACTGGAAAGGCCC-3' 
(fefe^L. NttC$:Si5|cL> MttT X«C T?^ ^r'hf L /t^S;?)^^213 

□ 

[W*^9] yb'-fe::iU>-lSe(^r^ /^ESH^fJ 4^(^112 13 S©T^ 7^(0 
5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 

MiiT3Z:{iC$:;i;t*L, T?J?:'W-Lfcig^;b':m213 §OT^7^$:i3- 
F1-e^gT-fe-5o ) tC^ML^^M-^U-fe:^'J >- iaed^$:^-r-5ft#^l 

[^^^1 0] ^L/-fe-U>-2Sec7)T^ y ^@H?[J^C^3V^T, 111 4 1#^ 
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t>vxii4 3 6#(Z)r ^ jmtimcoT^ y ^icsmL^sa^zr- k-t-s dn a 

[»*^l 5] ite^^^Mi{f4^:^'^V'^;;^-efe-5.S^^l ^v%Ll4(Z)VN-m*^ 1 

m^m 1 6] ^^-/Lz-fe- u > - iis^^^:5:t;/xi±^M-^u-fe- V > - 2 

[|f^^ 1 8] ^"b-fe-U > - 1 WBCDT ^ Jm.mn^o:> l 3?.ii2Ji)l±©T^ 
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5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 

[M#^2 0] ^L/-feni;>-l MficDT^ y ^@H^[Jc|J(Z)^213 HcDT ^ 7®? 

S^M>^L/-fe^U >- 1 ite^-tr^oT> 1^213 #CDT^ 7 ^(D'f^fia$: n - Ki" 
^ D N AIH^rj7b\ r^OiB^iJ : 

5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 

(fcTSL. M(iT3?.{iC$:jti5^L, X Y Z V n -f =i - Ff-S 3 

S®3 F>$:.«I5^L. T«S?r#Lfci^^7&'^||213 #(DT ^ 7 =i - F-T-Si^S 

[M#^2 1 ] - 1 ga®T^ / ^aH^[]cp(D^213 #(DT^ J m. 

[»*:^2 2] :/l/ir^i;>-lgfia)T^ y ^SB^fJcf3(Z)||213 #®T^ 7^ 
t>^^ yu^iyy]iX^(DY^ y ^tCSmL7^^M:/L/-k- U > - 1 SS^ri- F-T 
-5>^M:/L/-fe-U y- 1 ite^^® c d n AXli^fe^lcD n A(Z)^;RXtt^MS^'^ 

^^t:i&mmn\Z.MLX Sau3AI gPfi}?3-^^A$ tlfc D N A ^r-^t/^^^ ^ F„ 

[ft*^2 3] 7 SE(Z)fi^ 7^^213 #®^yD-ri/>*^^DXbpr->^®s 
m-efeSfff#]522{cSB^®-7°^:;^$ Fc 

[it*^ 2 4 ] ym(Di^mmn : 

5'-TGTGGTCGGGATGAMCGCCACCCACTGGAAAGGCCC-3' 
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[fff*^2 5] Vi7X-yL/-feni;>-igec73T^ 7 ^Be^rjcD||213 §®-r 

[»^:^2 6] y^cDfigl;^^ y D v-^jb^ ^^CDg^T'fe-g. 

»^:^25{CiH«(Dil'e^^„ 
[W^:5 2 7] (1) ^ • ^U±-V y - imBcDT ^ 7 ^Se^[J®^213 # 

[fi*:^ 2 9 ] TlE^J^SSB^fJ : 
5' -TGTGGTCGGGATGATMGCCACCCACTGGAAAGGCCC-3' 

[»#:^3o] If ^^20, m^m22. m^m23. m^m24. »#^27. xitm 

[ft^^s 1] ^ti^m%mmmcommmmM(DM-e&^m^m29Xit3oizmm 
(Dm. 

[ft*:® 3 2] v'^>^S5^5(Z)Ettl$^lfflSS-t:■S>^«#]®297^V^L31(Z)^.^Ttl7!J^ 1 

[ft*:5 3 3 ] 1 L18(DV^-r^^*^ 1 ^tCiB^cOit^^^^^gjifeKDM 
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[If ^^3 9] ±^^Mmmm-v(Dn^'mmizm'D<mmmmizj:vitm^n 
'f^^t^if)\yn-7.m'')7L^om.'p(Dnu. :BLxy-^ mm ® ± s -e © 2 - 5=-*pr 

m\tt\^ 1 X^i2Je^±(Z)]S@(COV^Ti:b«^$:^TOli#^36^Cfa«CDfFM:^^= 
{m^^A 2] »^^33tCfH«®«!Jf^^«#fflJ5SXMf^^«0J5a?rM^^[:-^i^ 

[^^JS4 3] 0S-2M^M^l^-fe-'J >- 1 KI-^^M^lx-fe-U 
1 ited^cDgp^fe^^^lB^U^r^VN^ - i:$:#^i:-r-5, T;i'y /n-T x'-j^Xii 
T ;i/ /\ -r V - ^ © f§5!m RTIgtt (Z) S 0^7^ 

[»#^4 4 ] li#:^36;&VA L42c7)V^-frL;^^ 1 ^{ClH«® M;^^fC J: U 
^ 4x T y ^ V - tj:-/ X ii^ ^ M ^ ifei^ o 
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[0 0 0 1 ] 

it'E^^^Atlj^jic^i-s t;(Z)-e^So J:Ul¥L<{i, \^h-TJvy 

[0 0 0 2] 



[0 0 0 3] 

(A /s ) iitq^iitL-s 3 9- 4 zMcDr ^ J mmm-^^^f£^^-^^ L 

TV^^„ T ^ n ^ K /S (iT ^ n ^ Ktrjlg^2fi^ (amyloid precursor protei 

n :APP) J; iS -fe^ L/^-if ^ r -fe^ U'^ --^^.h^l^^tlT V^•g)y^7^T- 
i2'T'^E^$tiT^C-5>o ^AlET-li, T ^ □ K /? /3 h^it i: o 

LTtfc«Lrv^-5o ^AI5«0^^gtt^AI£i:ii?lfti^ "L^" V^<Dm 

LTij:±tC4 0 7gE^^S<fc U7S:^A^4 Oi:4 2r^ 7SE^SJ: U ^-5 A 
/3 4 2 :^-^#^E-r^o ^ji^:^)'^^^-t-2>7^ K/3 6DAg[5^^«A )S 4 0-efe A 
/3 4 2 ^iM*^^C#^LTV^^^Cf ^'7S^V^:^^ A iS 4 2 ©:^*^^^'f47!)'J]^< , A /3 

4 0 titmLx^A^mmz^r--t'^^mitA^^^tm^i^tix\^^^ (^m 
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77#, 843 1996^) „ 
[0 0 0 4] 

9 9 1 ^mi 1 7#g(Z)T^ Jmm^tf-AV yfy^^^vu^-yyiz^^hx^^^ 

A P P(Z)§;|^^M^ls:-e^ t;, ^®it^^li2 1 #^fe#c±{C#^it--& (Goate A. 
^ : Nature 349#. 704 M> 1991^) „ 
[0 0 0 5] 

7 1 7#g(7)T^ /^?^S:^)"^7ai^;i'T^->tC^^Lfct;(Z) (Murrell J.^ : 
Science 254#, 97M> 1991^) , [SI D&fi® T ^ 7 gE^^S*^ ^' U ^> > L 
fct;® (Chartier, Harlin^ : Nature 353 844 S> 1991^) , || 6 7 0 # 
g^l^6 7 l#g(D2T^ y^^a^O'^U • ^^jT — >:;^)^^TX/N°^=^> • □ 
^ i/^fC^ML/Tct;© (Mullan M. ^: Nature Genet . 1^, 345 1992^^ 
) > 2 zmUOr ^ Jm^mt/^T^ — ytf-h^"') iyy\Z^^\^rz.^(D (Hend 

risk L.^ : Nature Genet. 1^, 218 1992^) V^ tfi $ tlT -5 „ 

[0 0 0 6] 

• E (apo E) m^22,mzm^-^tir=.. -r^tj-^, i 9*^fefls:±tcae^7?)"^#^E 
■r-5apo ECDT-r y v-® e) -^n 1 i 2§g®r ^ y^^^^;^j^T;i/^->-efeu 

.^15 8#g(Z)T^ JW^miS^r )\^^-y'Q-^h a p o E 4 ^U^-t^^CDit 

(Corder E. H.. ^ : Science 261 921 1993^) „ 
[0 0 0 7] 

^CD^. 1995^fCT;b^yA>r-7-5^(Z)tTfe'^Miaite^^ LT> 1 4 #^-6^1^ 

±(c#:fc-t-g> ryi^-feU^^-ij (PS-1 ; ^^Uttsi82i:i^iinTVN^) cDa'E^^ 

(Sherrington R.^ : Nature 375^, 754 1995^) cfc 1 # 

^fe^^^lC^^E-t-S - U >-2j (PS-2 ; ^^7JiiE5-l$)^ V%liSTM-2 

IttlT^^r^) (DM^^ (Rogaev E. I.^: Nature 376 775 1995^) (D 
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^^^ti^ti r:/b-fe- u RZJ^ u-fe-i; >-25aj , xit rps-i 

J Jktf rps-2j tf^S. ) „ 

[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

*5gH^#^co#^L7^os-2 (^213 sg(7)T^ y ®?3^^-r y n-f ^>7!)^:;^ u 
;^->'{C^M) fci:t>'0S-3 (ll961|gCDr ^ y ^^«/tU >7b-^-7aiii;bT9-> 
{C^M) (Kamino K. ^ : Neurosci. Lett. 208 195M. 1996^) ^r^^i?)^ 

^ti^^ibtlX^^^ (Hardy : TINS 20 154 1997^^) „ 
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[001 1 ] 
[0 0 12] 

mimWmS^(7)^^m (Scheuner D. ^ : Nature Med. 2^, 864K. 1996^) , -f 

uii-v y-imajkzj^-^iyii-v y-2mBo)mm^^<^vmn^mLr^mmmm 

^(D^^-^^ (Xia W . ^ : J. Biol .Chem. 272^, 7977M> 1997^„ Borchelt 
DR^ : Neuron 17^, 1005H, 1996^„ Ci tronM. ^ : Nature Med. 3^, 67K. 

1997^) . Av^-:/ u-^-v y-iS:B(D^m^mi^^w^mm^r jvv -m 

B#®jrwJ^M^ (Lemere C.A. ^ : Nature Med.2#, 1146S, 1996^) ^Cj3V^T. 

A ;s 4 0 itiEnM<D-^iy^ — v y-iM^&n^iy±-V y-zm&izit^-c^ifm 
^t*'^M^4^'&v^:*^, A /s 4 2 iiiEnMcDzfu^E—U y-iMBRZJ^^ i/ir — U y-2 

[0013] 

-u y-2m:B(D^j^^mit. ^A^<Dmmzi^^f£'i^m^^r=.-tt^K.i^tix\>^ 

^ A 4 2 $:it;(jn$i±^:r i:{C J: t; , T T-m^^^^'^ ^'^mi^ii^m 
$tlTV^^„ :/L/-fe- i;>-i^e(^g^^^^M<*:$:=i- K-T -5*^^^ ?:#A L Ac h 
V - ^' v"^^=fe;'f^S^$tlT (Duff K. ^ : Nature 383^, 710 M 

, 1996*^0 Borchelt DR. ^ : Neuron 17#. lOOSM^ 1996^p„ Citron M. ^: 
Nature Med. 3^, 67M, 1997^) „ :itl^(D h y :^ty ol — v ^ 7.iZiS 

^^x-^^ ^m\H(7)A /3 4 2 timmmizmt\iLx\>^^^t.tim'^^nx^^^. :l(d 
'^^it. mm'itr -m^ ^r:L i^-ty° ly ^ - V y-imBRzj^-:fy±-v 
y-2mB(D^m^^mt. ^Am(Dmmz:K^f£'i^m^^r=.-t tm^^tix\^^s 

1 0 ffiliE4f ¥ 1 1 - 3 0 0 4 5 7 




S^^L 1 0 — 0 0 2 1 9 11 



Ai3 4 2 ^mm^-^^z.iiiz^v. T)vyj\>('7-m^^&^ii:^-^m^^^< 
-eii h^>:^ vol- >y v'^7>^(DJrw®ffi^#^^f^^cggt--^>fa«^i$nTv^;^v^ 

[0014] 

^m^n^m^. *5fe^^p«gT-^7^ LTv^7^v^:illg7^)^ h ^m^-v 

=fo ?D -r S ^ 4a ;^)^ ^ ^ CD It * t S , 
[0 0 15] 

o T V X -g> ® it>e^ AX 6U (C ^« L T ^fg T- ^ V ^ ^^JC b <Z) -e 

t::.ik^^(Dmmt>m^(D%^± • m,^AL^s^^m.x:^^tcmz7i'^=tx\t^^t.tj^'^x 

[0016] 

1 1 aill4#¥ 1 1-3004578 
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^o^jt^<^,^^-t^ h^>>?>i/:3.-^y ^'»^T-iiJfc<, hfcfc(-t-6T;i/^y/N-r 

[0 0 17] 

'D'KM.^Wm.'^^z.^Lfs^-i:^. ^M:/l^-fe^U >-lit'e^^t;o^;^'ttT;i/^y/N 

[0018] 
[0019] 

l|79#, m82#, ^96 mi5S, ||120§, II135S, HIS 
9#, |gl43#, mi46||. |gl63#, |g209||. |^213#, ||23 

1 2 tfiliE#^ 1 1-3004578 
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1#, ^235 ||246#. ^250 ||260#, ^263 ^26 
^267 11269 ||280#. 11285 ^286 ||29 
OH. |^318#, 384 ^392 ^410 ^426 ^^^^4 

[0 0 2 0] 

A79V, V82L. V96F. Y115H, Y115C, E120K, E12 

OD. N135D, M139V. M139T, M139I, I143F, 114 

3T, M146L. M146V. H163Y, H163R, G209V, 121 

3T, A231T, A231V. L235P, A246E, L250S, A26 

OV. C 2 6 3 R. P 2 6 4 L. P 2 6 7 S, R 2 6 9 G, R 2 6 9 G, R26 

9 H. E 2 8 0A, E 2 8 0 G, A 2 8 5 V, L 2 8 6 V, S 2 9 0C, E31 

8G. G384A, L392V, C4 10Y, A426P, ^t>*P 4 3 6 S, 

^u - F-rSDN ASB^rj$:-g-t/^^-7^1^-fe- i; y- l it^^ ;t 1" -5 t ha^(D 
[0 0 2 1 ] 

^u-fe- vy- 1 m^^^m-t^\i h &.^(D'M^^mmm<^ z^u-^-v 

1 3 ffitiE#¥ 1 1-3004578 
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[0 0 2 2] 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 
eDNA@H^(JA\ <;?:®@HJ!1 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 

5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 
[0 0 2 3] 

mi 4 l#>SiU^/Xti4 3 6S(DT^ y^;6^fffi©r^ 7 ^tcS^ L 

^ jmm^mzis^^x. n i 4 i i ;at>Vxt*M2 3 9 v (:i3-e, #T;b^T^ 
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[0 0 2 4] 

saae^^^^t&#i ; MtKfc, ^L/-fe-y>'-ige(Z)r^ y ^SH^fjcficD i xti2 

[0 0 2 5] 

$ ^(cMcDM.^./^)^^)^, ^i/-fe- u >- 1 sec^r ^ 7 ^iB^jtpcDii2i3 

T ^ y ^<7)iaa$: =1 - K-T-S D N AiHM7?J\ r^Jc^IB^fJ : 5' -TGTGGTCGGGATGATMGCC 
ANC CACTGGAAAGGCCC-3' (7^;^£b. NliA, G. X C I5fc L , MliTXliC 

> - 1 jt-gd^-e^oT, 1^213 #(Z)T^ Kt" -5 D N AiaM7b\ 

1 5 ailE#^ 1 1-3004578 
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: 5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' ( it 7^' L , M T X 

11213 #(Z)T^ Jmt>^-( VU-( iyyi^A^CDT ^ ygffCg^Lit^MT/^-fe-U > 

N Ata^^tl-g.^ 
[0 0 2 6] 

mmnizMLX SauSAI gpfejO'^^A^tlfeDN A$:-^t^:/9X^ K;^)-^^«$tl, 
K ; TfBc^J^fiSB^fJ : 5' -TGTGGTCGGGATGATMGCCACCCACTGGAAAGGCCC-3' (3 3 

[0 0 2 7] 

- lga$:=i- K-f^ae^ ; 7 y □ -f i> 

(Dfi^TS)'5_hfail^^=-:^'^ffi«$ti-5= ^fe. (1) -^^^ ' y- l^i 

^^tir^:^^7i-^4 -yy^^=L-y h^r^ti'^^X^ K ; ^ ^OOg^T!)-^ y □ 
^ yyti^'^:^iy^—y^(Dmi^x&^±m^^^5. Ktjil^$ti-g> (loxptcov^ 

Tti, •t-efCitf*5p4 - 5 0 1 5 0 1 ^yJkm<D^4 HtC ^ $ tlT V^ -5 ) = 
[0 0 2 8] 

$ ^ fCS!Jc7)|i.^,*Mb, TiH^Di^SgH^iJ : 5' -TGTGGTCGGGATGATMGCCACGCACTGGAAA 
GGCCC-3' (Z.^XMitT XitC^MM-t^. ) XH^^^tl^DNA^^Vf^^ 
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1 e fg^-r -5 r i: -e ^ -5 ±sa^^:^)^Ji#t $ n s o 

[0 0 2 9] 

* fc. w,mY.^m^^^ L fe±fa»'fe^^Mi&#/ ^ M^^c7)gij#; i: otitic ^ 

1^ fc J: ^ ^^Fw® iagp-e (DflE^ L U :t - 2/ >^ 

1 Xli2Ji^Ji®]^g(Dit^-e$>-£>_hfHW«:?^^ ; 3fit>*tc. 

(Di^MiZ'D\.^xitm^no±mwm:^mt)mwi^ti^o 

[0 0 3 0] 

1 7 fii|iE4f ^ 1 1-3004578 
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[0 0 3 1 ] 

^^>^Uir^<; ^-iSB^tX^M-:^^-^- U >-2ga(Z)V^-r4^;b^;^^. Xli 

L/ < 1 
[0 0 3 2] 

Bi?L^ifr#jfi5RcZ)3^Hr- U >- 1 gB(D^:gfi, M^l* E. Levy-Lahad, et 
al., Science, 269, pp. 973-977, 1995{CgB«$ ^txT „ \:L h Rt^^^ 7.^^ 

M*c7)iH^!j## i^tK2{c^Lfeo u > - mate 

feV^T^i, I|79#, |g82#, ||96#, ||115#, ^120 

^135 S|139#, ^143 ^146 ^163 ^209 
||213#, ^231 m235#, ||246#. ^250$. ||260 
^263 ||264#. II267S, ||269$. ||280S, ^285 
#> II286S, II290II, ^318 384 ||392#, ^4 10# 
, m4 2 &ZJ^m4 3 6|i::^)^^^^itl■g> 1 3Z.fi2f@mJiA±-r-fe-g)3i:7bW^ 

[0 0 3 3] 
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V':77.a5|50D:/L/-fe- U >- 1 gecOT^ y ^g^^!]^Cfc^,^T> A79V, V82 

L, V96F, Y115H, Y115C. E120K, E120D, N135D 

.M139V, M139T, M139I, I143F, I143T, M146L 

.M146V, H163Y, H163R, G209V, I213T, A231T 

, A231V, L235P, A246E, L250S, A260V, C263R 

, P 2 6 4 L, P 2 6 7 S, R 2 6 9 G, R 2 6 9 R 2 6 9 E 2 8 0 A 

, E 2 8 0G, A 2 8 5 V, L 2 8 6 V, S 2 9 0 C, E 3 1 8 G, G 3 8 4 A 

, L392 V, C410Y. A426P, ;g:tJ^P4 3 6 S ^ tjt^mi)^ '^Mittl 

-5 1 xti2ji^_h(Z)^MT:-fe^. m2 1 3^<Dr ^ jmi^m 

[0 0 3 4] 

m%mW}^^^(Dy'ly±-V >- 2m&(D±Mit. mK.it science, 269, pp. 
973-977, 1995 (CtH«$ 4xT S . ^MMilLTti, ^14 l#^t>VXli4 
3 6^ti^m-tl^<. '^^:^mM(Dmm^Z:^\^^X^tN 14 11 RZfXXitM 2 3 9 

[0 0 3 5] 

1 *'e^^t>*/3z.^«M^u-fe- u y- 2m^^^m-t^:it^nmt L.Tv^-g> 

0 k b p®S0Dge^'J$:^t--g>DNA$:Mv^T:/9X^ K$:f^$^L, 
[0 0 3 6] 
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#^ 10—002191 




^mmmzi^^^x'^-:^-m^^tiDN A^mALtcm^it. -^o-^-i:!-^^ 

»Tnr|g^SP^$:^f At-'2>fe*?){Cl - ^^x-e^, PGR jg4^$:Sau3AI 

[0 0 3 7] 

. iBisi^*. mmmM.. ^m<D^^mm(Dmm^wmi.r:im^iziE'^m<^t.(Dm 

[0 0 3 8] 

2itL^^^m-r^:i^izj:ijs^m-:5i-fi^n^. mK.it. ^M:/i^-k-'j>-ig 
L<\tos-2m^m-^iyizv -y- im&^^- K-r-s^M^i^-fe-u > 

- 1 M^^(D c DN A^L < \rm^i^DN A(D±:0cXit^m^\^'&^^tiDN Am 
^[f : ±mcDN Ami^<{fm^i$.DN A(D^MXit^m3^^^tiDN Am^iHZ 
SauSAI Sm$:#AL7^cDNA$:-^ti>:/^X$ K ; 0S-2M^^ >^ l^-fe U - 1 
K-rs^M"/ l^-fe-U y- im^'f'(D:^^Vy 8 ^^tj^m^i^DN A 

T 1 Xti2MJ.:A±, L < 1 M^>^^L20M, J; ^J$?^ L < « 1 
CD ^ * ^ ff ^ L ^ (7) t |§ CO ^ H f c -i- $ -5 „ 



2 0 



ffill^f ¥ 1 1-3004578 
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[0 0 3 9] 

*l§^(ODN AXli^^T.^ KcDMi: LTfi. 
U-fe:^U>-lga$:i3 - Ki--g)^M-/Uir-U > - l P> D N A, 

CD^^:/l^ir-'J > - l 5ac^)T$ 7 gESE^'Jtt'OOll 2 1 3#'htia(Z)T^ 
5' -TGTGGTCGGGATGATJl GCCA N_CCACTGGAAAGGCCC-3' 

:/l/iZ— U lit-e^^^es^-SDN A, Xti^DN A ^ K ; 

(D0S-2§?^M^M:/l>ir- U >-ige(Z)y^ y ^@H^iJc|i(^m 2 l 3##ig®T 
^ 7^$:=3- Ki-^DNA i^^Se^rj 7^CDiH3?a : 
5' -TGTGGTCGGGATGATJl GCC XYZ CACTGGAAAGGGCC-3' 
(feTcL, MitTXitC^MmL. XYZlj;-ryo>ri/>JtJA^$:zi- Kf -5>3i^ 

XttMDN A ^ K ; 

[0 0 4 0] 

®Sau3AIf!II5SgP^;^)^^A$4^;tf^ffH®~®©v^-r4^;^)ncsa^c7)DN A. Xti^D 
0 N A$:-g-t^y^;^5 F ; 

-yizm^-^tit=.mm^iy± — v > - i ^3 - f-t-s^m^ i^-t y - 1 

©ae^OD c DN A^L < tiS^^^^DN A(Z)^;RX^i^M§|5^'^^-^^feWy^CSa 
u3AI$[I|5Mfe*^#A$ti;t DN A. XitmD N A^^iJ^^ 7. F; 
®OS-2§3^Mv^>(.:/Uir - u >-iSa$:3 - F-r-5^M-^'^:^^^-fe- U > 

- 1 ift-fE^^cn^py > 8 i:, loxPT' $ ^ :t->r i/ > (neomycin) 

u >- i5a®T^ y^@e^'j(Z)ii2 1 3^00^ y n-r i/>e-:^ 

>fc«g|Lfe^^^Hr U -i; >-lSe5:n - F-rs^M:7°U-fe U -U >- 1 

il'g^CDill^y > 8 i:, loxP-eii$ i/> (neomycin) f§i^n-^y 



2 1 
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[0 0 4 1 ] 

-1043Z.{iPRL-105 (D^mm^^i^^-t^'^'^:^^ K$:^f A L^cEXfiUHflS^r^tf -5 

>- igacoT^ ^mm^^](Dm2 1 3#fc^^$:-^t^^M^i^-fe-u >- ige 

[0 0 4 2] 

'^^^m^^m^\zi^m-t^z.hitf^x^^. 

[0 0 4 3 ] 

y > 8 tfi(D^M$-&€>SP{i$:^tJDNA E^;^§:f#^e X • $ >y ^ D N A 

U - i: LTii. ||;^#!lTjZe^ •2)129 ^^CZ) V ^^7 X :n y ^ «v ^ DN A(D 
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[0 0 4 4] 

P) ■^^;i/'ft LTt^n- >^$:MVNTi:/ni y ^ i; - y 

cf^ ^ M ^ i± S +^ n - - > ^* L ^ ^ M ^ ^ A -5 = 

[0 0 4 5] 

^^v--;??-^ LTneo L T G418 (m^mM) ^ 

8 (D^m:/3mA^tif^Esms^^m^^. ^^ii-t^^mti^mA^tir^Esmm(Dn 

[0 0 4 6] 

mt^m^it. ^t.tix^t^i?(D^:fy^h^^t)^T v^(D^(D-kmm-ra^tizx 

ij:^^(7)Ao;t:/Uir-U > - i it^^fc^ LT (i^^ n T'fe U , i ^<Dm 
^mz-^^^v^i-^) y- 1 'A^^\tM^(Dtii\\^^^x-^^. 



2 3 
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[0 0 4 7] 

^(D c DN A$:MV^Tt; J: V^„ y° U - t.tj:^D N it. 
y- lae^® c DN A$:-^t^-^^X$ K$:^»tcMi^-r-5 7^^^if 

n^^mmcD^m. s: « v ^ r d n a t. l r^^^g^gp^^ s ^ h i: -o t 

@ 65 D N A m ;t # ^ ^ ^ ^ „ 
[0 0 4 8] 

DN A^;t$:v^;i/<k-r^:^&h LTii. HSgMic^^^-s^^^'A-Z^-r ^ y 

tCiU. PGR ^^-5V^^i9>^*i^y9-r ^ >^'*S-Z?^^;i/'f[:bTt;i: V^„ 
© it\Z\t. mikm\Zi^-lr'yty:^r4VV--f(D\^ti\ i^^^y - T y (Biotin 
-Avidin)3^^^ VNlir;V:* V ^yi-y^y 7 ^ - 1f (alkal inephosphatase) ^ M Vn 

feRNA l^>t$::/n- LT^MT-^^o rofifi, -:;^'$:f^^t-'2>:&^{±M 

[0 0 4 9] 

M13 ^®7T-i;^~S5f5c7)y-^:^^ KXti ung" :^®m$:MVNT^i^L 



2 4 
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^Ai"^ ^ ^ ;^ ^ Ftc DNA U^'-iz'^rffl 

[0 0 5 0] 

M^A^^g^-r7^«?)fCit^M'S;gI5^^Tfe ^M?:#ALfe®m&fe^^■etfJ^®v 

^MSi±;ti^S®<^:^-^*5|5(7)V^>c.^-fe<^i;DN Aiili^T^^ DN ADNA 
oTVN^o 1 Okbp bV^7b^ -^fi^tCtt^-^^CDzR^ 

[0 0 5 1 ] 

^^c7);Ks/'7^-i' -fm^-^-ii-. ^ )\y7.(D'f- ^ vy^^-^m.^ 

:^««HS&^(Z)^^v-;t?-^ Lxmrn-^tix^^^m^-^-ij-itEsmMiz 

2 5 aiiE#¥ 1 1-3004578 
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Mirfe*;, ^i^^'r^ •:fmM'^-ij-^mm-t^m^it. •^(Dmm=^-v h^^- 
[0 0 5 2] 

E SmS^mtL-Z\tl29 ^^®•9">^ffi5fe(^i^7b^#<^M$tlTV^§7b•^, 3(Z) 
^^(DE SiJSSi: LTtt, MMM'Vj&^^RKDi'SifjK D3, CCE , Jl, ABl f£if(D 
E SMSS$:MVATt) cfcV^„ Mx.iiC57BL/6 ^^©T -^7 X^, 129 

. V ymiJA^iy^i^i^mm'PVTiiy'-j^mf^hf. ^mmmw^(^:f'^>^^ ]^mx 

m-^i^t^Esmm(D^^^^mmmmx.^m^i^x\^^^mm^m^^:&mt vm- 
mmizitPCR ^*^Mv^e5tl•&*\ :fu-:ft.Lx^mx^^mA m}n. rna mn 

o 

[0 0 5 3] 

mi^msmsi^m^(D-^^^^'^^:it:/}^x^^. mmmnpL^M:r.Lr^Esmm^ 
^^m(D^mmiz.Mx^it^-:^miiLxit. mmmizm^^-:^m(Dii:fy\ mm 

»3®S«ll3$:^^-v"^X cfc aiL> ^Ititc^iAmtr-^^y hT-10~20f@0[)ESM 

^ $ It T >fi^ tS: 5: MM t- -5 3 i: T ^ -6 c 

[0 0 5 4] 

^mMLt=.^(Dx-^j:\^^:^\ mA^ii:r^Esmmt)^^^nrz.i?izm^j72-^tix\>^^ 

2 6 mfiE4t¥ 1 1-3004578 
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mmLt^Esmmitr^'^'^ (agouti^, ^m^) (dizq ^mt-^u, ^5»ii37!,'^a 

5l$-rS (C57BL/6 iiM-feC7)^Ml?fe-g). ^ VaT^* tlT ^ 

ig$:#oTVNS>ff $:^^(C^^t--g>^i::^^HTtg-efe-2>o 3®^-^, agouti -feofll 

$ it S 'i' X T- J: V ^ , 
[0 0 5 5] 

# ^ ti 7i ^ ^ V ^ X SH $ it T g 61; ^ -r -5 '^M# A v:; X m# -r -5 ^ 4?) 

v':7j^-efe'g)„ 0S-2M^M®PS-lil^^§:^tov:7Xli. lox P@e^iJ-e^S 

nfeneo 5g^n-^y h ^ o T 7^ j?), ere ^-gd^^ A h ^ > >^ a: n ^ V 



[0 0 5 6] 
[0 0 5 7] 
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[0 0 5 8] 

M 1 : ^'Oy.?S-VM^^(D:r.^vy 8 $:-g-ti'§^-fe#:D N ACO^^ O - - > ^* 
•^'^X P S 1 *<5^-©a:^y > 8 Sr-^t^^-fe^D N A f^;tm#M© >^n - 

PR-8-U :5'-GGAATTTTGGTGTGGTCGGGATGAT-3' (25mer) 
PR-8-L :5'- GGTCCATTCGGGGAGGTACTTGA-3' (23mer) 
ZL(D2y^<D:tV i3a-*^^i/5? ^ K $r V - i: LT, 129SVJV 

5 i; - (Stratagenet±iu) J: U ttffi L D N A ^ M V 

PCR$:^^fV^. ^tlfe^ft^lSObp ©itiPS^tlfeDN Af^;^■^^#fzo 3(Z)m;^$:3 
2 P - dCTP#^T. ^>^*A^^-r A^^;i/?Stc j; U ^ L ® :/o 
-^hL, 129SVJv5'^>?a:y^^y^^^^^U-$:X^U-ii>^'Lfe 

2 8 aiIiE#^ 11-3004578 
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mi) . 

[0 0 5 9] 

M2 : mm^mmxm-^^::^^ Kcof^^ : 

P a n-^ftL^^T-i/J: U DN A^ttmi/, Sal I Tr^E^^. 1. 

0%T;^/n-:?L>f;i/m^^S&$:^f V^, P a $:IlIlt5JLf-= P a $:Pst I^5J;tKXbaI 

r-wt^^. 1 %r^^n-7.^'jvm^WiW}^n^\ v^^^p s i c7)ii2 i 3#g® 

y ^T-fe-S-Y y £>>$:=r- K LT V^SJ^S$:-g-t^;^ 6 0 ObpcDDNAf^ 
;t$:IlI^L, ^tl$:X-l Lfe„ X-1 ^^i^ Pst I ^3 J; t>' Xba I T'^PJE^Lfe:/^ 
K pBluescript II KS+ (Stratagene^Jg) tT4 U 7b*- if V>T^-^ $ 

[0 0 6 0] 
m 3 : 0S-2M?^^^M®^A : 

y^;^^ KpX-HCTIB® 2*(Z):^-U ri'^^-'^r^^ri^^ ^ KPRL-104 fej;^>' P 

RL-105$:MVNT, 0S-2Mg^^^Mfe J: t>'MI5S^^Sau3AIgm$:fT;fe{C^A 

PRL-104 ^ J;t>*PRL-105 li'fRTtl*j36mer 1?S V^^C^9^itt^ ^ o T V^ S„ 
PRL-104 : 5' -TGTGGTCGGGA TGATC* GCCA_C CCACTGGAAAGGCCC-3' 
PRL-105 : 5' -GGGCCTTTCCAGTGG_G TGGCG* ATCATCCCGACCACA-3' 

(rw^^fiLt^i^mms-2m^mm^A(Dr:i(^^^(Di^m^^m-^-\±x$)h prl- 

104 T'ii*3feliT , PRL-105 "eti^jf^tiA 7;-fe-5„ tt^. r:^5"UX^$:#Lfc 
^^lj;Sau3AIgISfi:#A(7)fe«b3tc^(DJ^^^^M$-a:T&'5 : PRL-104 ■eii:*:^!^^ 
T , PRL-105 X^it^^mtA -efe€>) o 
[0 0 6 1 ] 

^MCD^AliQUICK CHANGE SITE-DIRECTED MUTAGENESISKIT (Stragene:it±$^) 

inX-l?:^^^:/^;^^ K$:p nX-l^Lit (02) 
[0 0 6 2] 

M4 : 0S-2m^m^W^t^-m'&i^DN A(Di^m: 
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M 1 •e^fcv:7^PS-l(DX^y > 8 $:-^t/P a $:Nco 1 V^m"^. 4 S^CD d 
NTPs^^^ET, T 4 DN A;}<U ^ ^--tfT?^?&*^i: L;^o Asp718I 
•Vmm^. l%Ti^U-:X^JVmn^m^n^\ :n:Jry> 8 $:-g-t?i^5kbp ©D 
N Af^;t $:tlIJ{5iLfec :i(DDN Amn^. ^4?)Sma I ^3 J: t>*Asp718 IT^f^L^ 
Zf^7.5. KpBluescript II KS + ^ T 4 D N A U 7b*- "fe'T^-^ zkmM^m'^ 
mmVX-^^^S, KpSB-O pSB-0 $:Xba I T^^fC-f^je^ L Pst I 

X-m^m^it^n-^t^.o —15. pmX-l$:Xba I to i^Xj Pst IXm^l^tc^. 1 %r 

:^j*n-^^;i'«^^KF^iffv%mX-i^[lIJtXLfe„ ±iH®±fB<Z)Pst i mf^\zxa-\^ 

T4 DNA 'j;?3*--fe'-e^^$i±, ^mm^mwmmbt^o mwrn^mLr^zkmrno) 

:nu--^m^. z^^:^^ KpSB-0 (DX-l SP^^^'^mX-l ^gg|$nT ^ 
\^^W^nU--^mm^. ElJlXLfeT^^^^ F^rpmSB-O^ Lfe (03) „ 
[0 0 6 3] 

P a ^BamH IfcJ;t;e Sal IT-©^^, 1 %T^*n -X>!f ;i/m^?*i&&=ff 
V^, j^7kbp €0:r.^vy 8^^tiDN Am^^^mHi^Lr^. ^ibBan H I feJ:t>*Sa 
1 I X-m}^htc pBluescript II ^ZL(Dm}iiCT 4 DN AV ^'-HX^^^ 

izmM^m^M^^l^X^^::^^. ]^PSB-1 ^mt=.. pmSB-0$:Nco I XW^Wi. 
4 a© d N T P s #^TT4DNA U ^ ^ - if T'^m^^-ft JEfC Xbal X^m 
1 %T;^/n-7.>5f;i/«^^i&$:^f ofec miKbfex^ V> 8 $:-^t/J^2 . 2 
kbp <Z)DN Af^;tXN ^ PSB-1$: Xba IfeJ;t>*Pst I XWf^^. l%7:»U-y^ 
^JVm^^m^n-ot^. IlIlRLfe3:^y>8?:#^;&VAjfitf2. 3kbp®DNAf^ 
;rPX$:T4 DN A y :*'--^'-eM-a-$i±fe= ^4x5:. ^ibXba I xm^VXti^i^ 
4a®dNTP s^^fcT T4DNA 4< U ^ ^ -if tr^?t7^)S^^I: L 7t ^ T 4 DNAU 
iS-'^Xmn-^^-^. MJC. Sma I Pst I "e^^T U ^ X ^ KpBluescr 

ipt II KS +hT4 DN Au ;^^-iz~^Mv^T^-^$it, ±mm^m^m.m\^r=L. 

1^^^^i^t=.i^^m(DziU—-^m^. DN AE^;NrNXi:X PA^Xba I gp^T^ 
-^L^DN A^;ft$: 1 f@^"t:f-^t^:/^^^ KpmSB-0' (S4) 
[0064] 

-f'yT.^ KpmSB-O' $:Xba I gp^tc Eag lSP^$:^A-t-2> T^c ©i^^SE^'J 



3 0 
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1 0 — 0 0 2 1 9 1 
5' -CTAGACGGCCGT-3' (12 net) 

:i<D^v ny':t^iyyL^ Kli cGGccG u^(Dm^ii^n-o^mmn^ifr- 

LX7--j\yt^z.iiti^i:^. xba i X'^mLt^mmzmA-t ^ i:&.T(D ^ o \z 

3'- AGATCT G C C G G C AGATCT -5' 
Xba 1 Eay'i JOja 1 

[0 0 6 5] 

KpnSB-O' ^Xhz I -e^mWi. Zi(Dy^V n^^^^iy^ ^ ]^^tU 
;tT4 DN A U i^mm^mm^mi^. KpmSB-0' (D 

Xba I Eag Igpfe A$ tl ^ KpmSB-0' eag$:#fe„ ZKDpmSB-O 

'eag$:Nco I iBJ:Zf Sal I XW^^. I %r :h'U - y^^' Jh^^^^m^n^K :r. 
^l^y 8 ^^tim 5 .3 khp (DDN A\^n SN^mUVr^. pSB-l^BamH 
Ifecfct/Nco I T'^^m^. 1 %T:jf/ n-x^f;i.m^?a<S&^^f ai^y>8$:-g- 
^^VNi!i<j2kbp (DDN AB^;tNB ^rHIJRLfeo S N ^3 J: T>*N B T 4 D N A U 
-ifT*S-^$i±, BamH IfeJ;O^Sal I "e^H-t-S ^ i: {C J; U , MD N A t^>t7b-Nc 

o I m^xu-^i^t^DN Arnn^mt:!. r®DNAE^;t^, Not ixwm 

^-^y ^yd-yy.^ i^T-if^o-Stc j: U¥?t7^^'f(: T 4 dn a u i^-^ixn- 

^-^^iir^^iltC j; ijNot I §Pfi:j3i;J>'^nJCM^oT Eag I@P^$:^L, 
$^{CBamH I^it/ Sal I T'-^t^ b ^ ^ KpBluescr ipt II KS +^T4D 

NAl;:^/-•€^$:MV^T^-^$^±, >^©ffiS:?^KemLT-^v>^$ FpA$:^§^ (gj 
5) „ 

[0 0 6 6] 
M6 : ^-^"^y^^ >^*^^^-©f^$^ 

^ KpPNT(Victor L.J.^ : Cell65^, 1153H> 1991^) $:Xho I i: t>' 

BamH I T'iJJf^^ T 4 D N A U ^ ^ - if $: M V ^T ¥?f ^SSe^ft \%7i^U- 
X>f;vm^^K^^To ;to taiRLTlneo |§JM:i ' N $: -^ti'$^l .7kbp(7) D N A ^ 

3 1 aiiiE#¥ 1 1-3004578 
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^7.^ KpBS246 i^y^nBRhttm) tC^UTT4 DN A U;tf-if 5:ffiVNT*g-^ 

:kmm^mnm.mi.x-:/^^^ KpBS246neo ^mr=.o f&no 

m=i--y h^n-D^Z khp<DDN Am}i^mi!RLt^. Z.(DDM ^fi^. Eag 

l-^mmhf=.vk ilT 4 DN A U ;^'--y'$:Mv^r^-^$it, 
fee ?^KfeSILfe;^®g(Dr2n^-^|^^. neo ^M^^(Di5\^tf^??>-VA^^t.n 
:§-fn]{C;&oTVA€)y^^ 5 FpB$:^i7t (0 6) „ 

[0 0 6 7] 

pB^rBamHI fei;t>' Sal l-vmm^. 1 %r ^'n -7.y;bm^Sct&$:^f V^, OS-2 
M^^?:^*t>> *^^loxP@H^!J{cfe^^tlfcneo 56^:3.- h o D N A C 
lUiRLT^o ^fe, Pa^Sal I iBiiXS BamH I T;-©!^ L T#;t*^ 6 .5 kbp(Z) D N 
AP^^t^pBluescript II KS ^'^ n -n> LT^#fe^^:P^ ^ KpSB-2 ^ 

, Hind III^j:r>' BamH 1-^^%^. 1 %ri^ U - 7.^ )\yn^^W]^^'i^^. 
kbp (DDN At^;^^D$:iaiKbfeo D N A t^>^C J: D T 4 D N A y If 
MV^T*g-^$-l±fe^, Hind III^5J;Z^ Sal IT'^^IKtL, D N A f^^t C ^ D *^Ba■l 
H I§Pfi-eM-^bfeDN Af^^t&^f feo rcDDN Af^;r$:, ^feHin dlll fej; 
tJfSal I pBIuescript II KS + i: T 4 D N A U - if 5: M V^T ^-a- 

±mn^'B'K^^\^. ^V-T-'f ^^''^^ ^ -pOS-2neoloxP$:#fe (HI 

7) „ 

[0 0 6 8] 

M7 : E S|ffljia^©^->f ^y5^^' ^-®^A 

wr(7^mmm-^^mm-t^mm(D^mt. ^x^n-co^ % cog-r ^^p^^-^- 
it'T-^foito 1 5%F B Si3J:t>'10^ units/mlOL I F (ESGRO^lS^) ^^ADLfe 
DMEM^:^ (ar ES T■*I^^LTV^^E SUgj^gR 1 (C^LT, electr 

operation :^fC j: U ^ — ^' ^yr" > ^ ^ — CO^ A 5:^f o electroporatio 
n ^mm-t^mU\zmm-tj^^Smmmt.^^\^f:zR imm^m^. electroporatio 
n m^WL (20 mM HEPES, pH 7.05, 137 mM NaCl, 5 mM KCl , 0.7 mM NagHPO^ , 6 
mM dextrose) T-?$fc^Lfe„ 10*^ Mc^RlMJi^?:. Not I T-^l^'ft: L ^25 /i g (D 

3 2 ffiliE#^ 1 1-3004578 
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^—^fvf'^y^'^^^— pOS-2neoloxP i:0.8 alCDelectroporation W^Wi^ 
^V^, electroporation M^:3./<'y h c|3Til-^L;^o 1 ~ 2 Bio-Rad Gene 

Pulsar (/\'>r:r^>y Ktt^) ^rdSM LT7^•;^X ^r^^^c : 240V, 

F) „ MvLn^^HICJ; y E S^figSrEIlRL, 30 ml U^Y.'t^^^mz.W^X.fz.. 
^«?) 8 ml ©ESM^%c|i{C7^' -^*-MiSS$:^SV^Tfe'5 10 m 1 5=-* -Y f> 1 ^Jf ^ 7^ 
U ^®ESfflj8g^^?S 2 nl ^MtL. 1 2~1 8^rBl^tC;^fi 150 g/«l CD G 4 1 

1 7 ^ r h V^::^ (I. Taniuchi ^ ; EMBO J. 14^, 3664K. 1995^) ©11 
hS^ttMcDICR ^^©]iti?:3<@HL., 12-13 H E*^ ^.^^il LTl^il L fe^*!^ 

[0 0 6 9] 

M7 ^Cfev^T. G4180^,iin^ 1 iir^^«LT^DT^7^ES^Jig®=inn-$:S? 

#=in--^z:^^b. -oii®«^e^L7to ^o-^\%^nWL%.7L^ 

^3LT^^S^'□->?:^^■r■5:t^?)PB S-e?5fe?^L, Proteinase K^gi$:^ft3 
fc^, ^fe#:DNA ^laiRLTPCR }C j; U □ - > L PCRtC*5 VnTM V% 

Prsnl-2 : 5' -CCCAACTCTATTTGTACCCTCGTTCATCTG-3' 

PKG-l : 5' -TAGTGAGACGTGCTACTTCCATTTGTCACG-3' 
(neo V^o^'s^Mmn') 
[0 0 7 0] 

PGR ©HJi^^f^li, 93rT-30#, 60°C-ei:J3^, 68°C 3:Jj^ ^ 1 -y- ^ ;i/ ^ b 
T 3 5-!^-< ^;i/^f PGR 1 % T ^f/H - 7. >^~;i/«^?3cKl Vn, 

n->tj::r U =rT-*?r^S/^ ^ KPRL-101 cfct>'PRL-102 $:Mv^fe PCR&^f 

PGR ^i^^rSauSAIT-fJII^Lfe^. 2%r - >l'!f ;i/«^?3c»f5:^f V^, y^^'^K 

nr ^ :i ^ ^^;?)^#A $ tiT v^ § r i: b TIE L < ^gium 

^5:^3 LfcESigjSg$:^^Lfe„ 
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PRL-101 j;t>'PRL-102 (DJ^aSE^'Jtt^^®?! U T^So 
PRL-101 : 5' -TGCTGGAGGAAAATGTGTTATTTAAGAGCA-3' 
PRL-102 : 5' -TACTGAAATCACAGCCAAGATGAGCCATGC-3' 
[0 0 7 1] 

%f=.. rcD^^ 9 x">>?.C7)||^C57BL/6 (Z)JtIS^3SSeL, ^ ^ tl^^f? CD e) t. agouti 
©=fe;(Z)§:^t^\ ^®M®-g|5$:t7Jf^bfeM;^;6^e>^fe#:DN A^ttmL/feo PRL- 
101 ^J;t;PRL-102 $:mv^T PCR$:^fo7t^> SauSAITFCR ^i^^riJIf^L, 2 % 
T;^*D->c>>f;l/m^^^^^TV^, iJJfK^tlT^/'?^ F(D#^E 3 {C J: OS 

[0 0 7 2] 



, ^4>r^ip) &CAG-cre#13(K. Sakai ^ ; Biochem. Biophys. Res. Commun. 2 
17:318, 1997) ^ ^ >>;>^f ' ^ x"^/ X(D F 4 CDjfii ( 2 : L fccre 

e^ii^5^D©^^Mh:&oTV%^„ ) ^xSHL. M 8 l?«l^7^^ff -^^T U =3-T^>^- 
^^ 5^ ^ D 5^ KPRL-100, PRL-102 ^t>*PGK-l $:MV^T. PGR $:i^fV^, neo 

OS-2 >y ^-r ^-^-^X^r^lfLTt (0 8) „ ^ ttOS-2§?^M^C 

MLT^T-n-efeU, ^7^, — o®loxP^^|#LTVN-g>o 7&fe, PGR (C-^MLTt 
PRL-100 , PRL-102 ^1>'PGK-1 (D^mmmt.Vik'^ OlL^^)-^-^^ . 
PRL-100: 5'-GGT CCA TCC CAG CTT CAC ACA GAC AAG TCT-3' 



Ml 0 



3 4 
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PRL-102: 5' -TAG TGA AAT CAC AGC CAA GAT GAG CCA TGC-3' 
PKG-l: 5' -TAG TGA GAC GTG CTA CTT CCA TTT GTC ACG-3' 
[0 0 7 3] 
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[0 0 7 4] 

mn(DM-^ : 467 

mm 

Met Thr Glu Leu Pro Ala Pro Leu Ser Tyr Phe Gin Asn Ala Gin 15 

ATG ACA GAG TTA CCT GCA CCG TTG TCC TAG TTC CAG AAT GCA CAG 

Met Ser Glu Asp Asn His Leu Ser Asn Thr Val Arg Ser Gin Asn 30 
ATG TOT GAG GAG AAC GAG CTG AGC AAT ACT GTA CGT AGG CAG AAT 

Asp Asn Arg Glu Arg Gin Glu His Asn Asp Arg Arg Ser Leu Gly 45 
GAG AAT AGA GAA CGG GAG GAG GAG AAC GAG AGA COG AGC GTT GGC 

His Pro Glu Pro Leu Ser Asn Gly Arg Pro Gin Gly Asn Ser Arg 60 

GAG CGT GAG CCA TTA TCT AAT GGA GGA CCG CAG GGT AAC TCC CGG 

Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75 

CAG GTG GTG GAG GAA GAT GAG GAA GAA GAT GAG GAG CTG ACA TTG 

Lys Tyr Gly Ala Lys His Val lie Met Leu Phe Val Pro Val Thr 90 

AAA TAT GGC GGC AAG CAT GTG ATG ATG CTG TTT GTG GGT GTG ACT 

Leu Cys Met Val Val Val Val Ala Thr He Lys Ser Val Ser Phe 105 

CTG TGG ATG GTG GTG GTG GTG GGT AGC ATT AAG TGA GTG AGG TTT 
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Tyr Thr Arg Lys Asp Gly Gin Leu He Tyr Thr Pro Phe Thr Glu 120 

TAT ACC CGG AAG GAT GGG CAG CTA ATC TAT AGO CCA TTC ACA GAA 

Asp Thr Glu Thr Val Gly Gin Arg Ala Leu His Ser lie Leu Asn 135 

GAT ACC GAG ACT GTG GGC CAG AGA GCC CTG CAC TCA ATT CTG AAT 

Ala Ala He Met He Ser Val He Val Val Met Thr He Leu Leu 150 

GCT GCC ATC ATG ATC AGT GTC ATT GTT GTC ATG ACT ATC CTC CTG 

Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val He His Ala Trp 165 

GTG GTT CTG TAT AAA TAC AGG TGC TAT AAG GTC ATC CAT GCC TGG 

Leu He He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe He 180 

CTT ATT ATA TCA TCT CTA TTG TTG CTG TTC TTT TTT TCA TTC ATT 

Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr 195 

TAC TTG GGG GAA GTG TTT AAA ACC TAT AAC GTT GCT GTG GAC TAC 

He Thr Val Ala Leu Leu He Trp Asn Phe Gly Val Val Gly Met 210 

ATT ACT GTT GCA CTC CTG ATC TGG AAT TTT GGT GTG GTG GGA ATG 

He Ser He His Trp Lys Gly Pro Leu Arg Leu Gin Gin Ala Tyr 225 

ATT TCC ATT CAC TGG AAA GGT CCA CTT CGA CTC CAG CAG GCA TAT 

Leu He Met He Ser Ala Leu Met Ala Leu Val Phe He Lys Tyr 240 

CTC ATT ATG ATT AGT GCC CTC ATG GCC CTG GTG TTT ATC AAG TAC 

Leu Pro Glu Trp Thr Ala Trp Leu He Leu Ala Val He Ser Val 255 

CTC CCT GAA TGG ACT GCG TGG CTC ATC TTG GCT GTG ATT TCA GTA 

3 7 ffi|iE#^ 1 1-3004578 
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Tyr Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met 270 

TAT GAT TTA GTG GCT GIT TTG TGT COG AAA GGT CCA CTT CGT ATG 

Leu Val Glu Thr Ala Gin Glu Arg Asn Glu Thr Leu Phe Pro Ala 285 

CTG GTT GAA ACA GCT CAG GAG AGA AAT GAA ACG CTT TTT CCA GCT 

Leu He Tyr Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu 300 

CTC ATT TAC TCC TCA ACA ATG GTG TGG TTG GTG AAT ATG GCA GAA 

Gly Asp Pro Glu Ala Gin Arg Arg Val Ser Lys Asn Ser Lys Tyr 315 

GGA GAC CCG GAA GCT CAA AGG AGA GTA TCC AAA AAT TCC AAG TAT 

Asn Ala Glu Ser Thr Glu Arg Glu Ser Gin Asp Thr Val Ala Glu 330 

AAT GCA GAA AGC ACA GAA AGG GAG TCA CAA GAC ACT GTT GCA GAG 

Asn Asp Asp Gly Gly Phe Ser Glu Glu Trp Glu Ala Gin Arg Asp 345 

AAT GAT GAT GGC GGG TTC AGT GAG GAA TGG GAA GCC CAG AGG GAC 

Ser His Leu Gly Pro His Arg Ser Thr Pro Glu Ser Arg Ala Ala 360 

AGT CAT CTA GGG CCT CAT CGC TCT ACA CCT GAG TCA CGA GCT GCT 

Val Gin Glu Leu Ser Ser Ser He Leu Ala Gly Glu Asp Pro Glu 375 

GTC CAG GAA CTT TCC AGC AGT ATC CTC GCT GGT GAA GAC CCA GAG 

Glu Arg Gly Val Lys Leu Gly Leu Gly Asp Phe He Phe Tyr Ser 390 

GAA AGG GGA GTA AAA CTT GGA TTG GGA GAT TTC ATT TTC TAC AGT 

Val Leu Val Gly Lys Ala Ser Ala Thr Ala Ser Gly Asp Trp Asn 405 

3 8 ffilli^^ 1 1-3004578 
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GTT CTG GTT GOT AAA GCC TCA GCA ACA GCC AGT GGA GAG TGG AAC 

Thr Thr lie Ala Cys Phe Val Ala He Leu He Gly Leu Cys Leu 420 

ACA ACC ATA GCC TGT TTC GTA GCC ATA TTA ATT GGT TTG TGC CTT 

Thr Leu Leu Leu Leu Ala He Phe Lys Lys Ala Leu Pro Ala Leu 435 
ACA TTA TTA CTC CTT GCC ATT TTC AAG AAA GCA TTG CCA GCT CTT 

Pro He Ser He Thr Phe Gly Leu Val Phe Tyr Phe Ala Thr Asp 450 

CCA ATC TCC ATC ACC TTT GGG CTT GTT TTC TAG TTT GCC ACA GAT 

Tyr Leu Val Gin Pro Phe Met Asp Gin Leu Ala Phe His Gin Phe 465 

TAT CTT GTA CAG CCT TTT ATG GAC CAA TTA GCA TTC CAT CAA TTT 

Tyr He *** 467 
TAT ATC TAG 

m^m^ : 2 

gH3?a®:R$ : 467 

Met Thr Glu He Pro Ala Pro Leu Ser Tyr Phe Gin Asn Ala Gin 15 

ATG ACA GAG ATA CCT GCA CCT TTG TCC TAG TTC CAG AAT GCC CAG 

Met Ser Glu Asp Ser His Ser Ser Ser Ala He Arg Ser Gin Asn 30 

ATG TCT GAG GAC AGC CAC TCC AGC AGC GCC ATC CGG AGC CAG AAT 
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Asp Ser Gin Glu Arg Gin Gin Gin His Asp Arg Gin Arg Leu Asp 45 

GAG AGO CAA GAA CGG GAG GAG GAG CAT GAG AGG GAG AGA CTT GAG 

Asn Pro Glu Pro He Ser Asn Gly Arg Pro Gin Ser Asn Ser Arg 60 
AAC CCT GAG CCA ATA TOT AAT GGG CGG CCC GAG ACT AAC TCA AGA 

Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75 

CAG GTG GTG GAA CAA GAT GAG GAG GAA GAG GAA GAG CTG ACA TTG 

Lys Tyr Gly Ala Lys His Val He Met Leu Phe Val Pro Val Thr 90 

AAA TAT GGA GCC AAG CAT GTG ATC ATG CTC TTT GTG CCC GTG ACC 

Leu Cys Met Val Val Val Val Ala Thr He Lys Ser Val Ser Phe 105 

CTC TGC ATG GTC GTC GTC GTG GCC ACC ATC AAA TCA GTC AGC TTG 

Tyr Thr Arg Lys Asp Gly Gin Leu He Tyr Thr Pro Phe Thr Glu 120 

TAT ACC CGG AAG GAG GGT CAG CTA ATC TAG ACC CCA TTC ACA GAA 

Asp Thr Glu Thr Val Gly Gin Arg Ala Leu His Ser He Leu Asn 135 

GAG ACT GAG ACT GTA GGC CAA AGA GCC CTG CAC TCG ATC CTG AAT 

Ala Ala He Met He Ser Val He Val He Met Thr He Leu Leu 150 

GCG GCC ATC ATG ATC ACT GTC ATT GTC ATT ATG ACC ATC CTC CTG 

Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val He His Ala Trp 165 

GTG GTC CTG TAT AAA TAG AGG TGC TAG AAG GTC ATC CAC GCC TGG 

Leu He He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe lie 180 

CTT ATT ATT TCA TCT CTG TTG TTG CTG TTC TTT TTT TCG TTC ATT 
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Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr 195 

TAG TTA GGG GAA GTA TTT AAG AGO TAG AAT GTG GGC GTG GAG TAG 

Val Thr Val Ala Leu Leu He Trp Asn Phe Gly Val Val Gly Met 210 

GTT ACA GTA GGA GTG GTA ATG TGG AAT TTT GGT GTG GTG GGG ATG 

He Ala He His Trp Lys Gly Pro Leu Arg Leu Gin Gin Ala Tyr 225 

ATT GGC ATG GAG TGG AAA GGC GGG GTT GGA GTG GAG GAG GGG TAT 

Leu He Met He Ser Ala Leu Met Ala Leu Val Phe He Lys Tyr 240 

GTG ATT ATG ATG AGT GGC GTG ATG GGC GTG GTA TTT ATG AAG TAG 

Leu Pro Glu Trp Thr Ala Trp Leu He Leu Ala Val He Ser Val 255 

GTG GCC GAA TGG ACC GGA TGG GTG ATG TTG GCT GTG ATT TGA GTA 

Tyr Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met 270 

TAT GAT TTG GTG GGT GTT TTA TGT GGC AAA GGG CCA CTT GGT ATG 

Leu Val Glu Thr Ala Gin Glu Arg Asn Glu Thr Leu Phe Pro Ala 285 

GTG GTT GAA AGA GCT GAG GAA AGA AAT GAG ACT GTG TTT GGA GGT 

Leu He Tyr Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu 300 

CTT ATG TAT TGG TGA ACA ATG GTG TGG TTG GTG AAT ATG GGT GAA 

Gly Asp Pro Glu Ala Gin Arg Arg Val Pro Lys Asn Pro Lys Tyr 315 

GGA GAG GGA GAA GGG GAA AGG AGG GTA GGC AAG AAG GGC AAG TAT 

Asn Thr Gin Arg Ala Glu Arg Glu Thr Gin Asp Ser Gly Ser Gly 330 
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AAC ACA CAA AGA GCG GAG AGA GAG ACA CAG GAG AGT GGT TCT GGG 

Asn Asp Asp Gly Gly Phe Ser Glu Glu Trp Glu Ala Gin Arg Asp 345 

AAC GAT GAT GGT GGG TTC AGT GAG GAG TGG GAG GCC CAA AGA GAC 

Ser His Leu Gly Pro His Arg Ser Thr Pro Glu Ser Arg Ala Ala 360 

AGT CAC CTG GGG CCT CAT CGC TCC ACT CCC GAG TCA AGA GCT GCT 

Val Gin Glu Leu Ser Gly Ser He Leu Thr Ser Glu Asp Pro Glu 375 
GTC CAG GAA CTT TCT GGG AGC ATT CTA ACG AGT GAA GAC COG GAG 

Glu Arg Gly Val Lys Leu Gly Leu Gly Asp Phe He Phe Tyr Ser 390 
GAA AGA GGA GTA AAA CTT GGA CTG GGA GAT TTC ATT TTC TAG AGT 

Val Leu Val Gly Lys Ala Ser Ala Thr Ala Ser Gly Asp Trp Asn 405 

GTT CTG GTT GGT AAG GCC TCA GCA ACC GCC AGT GGA GAC TGG AAC 

Thr Thr He Ala Cys Phe Val Ala He Leu He Gly Leu Cys Leu 420 

ACA ACC ATA GCC TGC TTT GTA GCC ATA CTG ATC GGC CTG TGC CTT 

Thr Leu Leu Leu Leu Ala He Phe Lys Lys Ala Leu Pro Ala Leu 435 

ACA TTA CTC CTG CTC GCC ATT TTC AAG AAA GCG TTG CCA GCC CTC 

Pro He Ser He Thr Phe Gly Leu Val Phe Tyr Phe Ala Thr Asp 450 

CCC ATC TCC ATC ACC TTC GGG CTC GTG TTC TAG TTC GCC ACG GAT 



Tyr Leu Val Gin Pro Phe Met Asp Gin Leu Ala Phe His Gin Phe 465 

TAC CTT GTG CAG CCC TTC ATG GAC CAA CTT GCA TTC CAT CAG TTT 
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Tyr He *** 467 
TAT ATC TAG 

im 1 ] T^T. • / ^ >y ^ DN A^^ U - <fc U ^ O - — >y LT#7^ 

X^l/iz- U >- 1 it'g-7-C0:i:dpy > 8 C7) - o ^° ^ $ FpmX-1 COf^t^:^ 

[0 3] ^y5=->r y^'^^ ^-(D^'^mo)jim^^vt^m-v$)^. 

[07] ^-^y'^^T^^' ^-(Df^^CDX^^, ^ ->f'7^^' ^ - 

[08] 0S-2M^M^^-fe-U >- 1 ite^^t;0# 2 (^1) iiCAG-cr 

^#e>ti7^§^fe<^:DN A$:, Ml 0 izmmLt-ys-m-v p cR^n ^r^m<^<7:) i %t 

XttS^-fe^DN A±{Cneo |§^rL-^y h o T V^ V^ r ^ ;^)':^ $ 4xT ^ „ 0 

Wi&mo:>U-yit^^M'^-:^-l:&^o [A] ii, ^-fe^^sDN A_hCDneo 
$:XSLTV^S3i:$:A> KT-fe [B] li^fe^*:D N A:^>';^^M-r-feS 3 h 
$:^-r^'^'> FT-S) [C] li^-fe^DNA_h®neo #:&LT^^-g>r ^^r^-T/-^" 
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